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and a via provided therein; said via having a vi* i «W* angle formed 
^ said channel opening of greater than about 69 degrees... 

Based on the above, me Applicant's claimed invention quires a 
because the Applied via entrant angle defined by a line connecting the rim of the channel 
lire Z of 1 via. * may be seen with reference to HO. 2 -d Specify page 7, 

lines 21-25, which states: _ 

"In the present invention, the second channel opening 103 w 
in ttie presciK . entrant angle 69 with 

configured so that its width at the rmis ^ 134 to act as a 

the rim 132 of the via opening 105. This causes .me ™ 

collimator for ^ZSl^S^^^ '^^ 

deposition of the second adhesion/barrier layer 138 requires 

collimator effect"." 

Applicant respectful* ~ the rejections — *• ^ 

— as exempli** d- 1. — «— *• « m « A 

Wang of: . „ 

"...whereby said channel opening forms a collimator for said via... 

Based on the above, the Applicant's claimed invention requires the channel form a 
collimator for me via. A collimator is a device or structure for producing a part* e beam, 
such as an ionized metal plasma, in which all the particle paths are substannally parallel. 

The APA discloses an integrated circuit chip having a rectangular channel intersecting 
. cylindrical via (FIG, 1A-C and specification pages 1-7). APA discloses on Specification 
page3,lineslO-20,meproblemswithAPAinthat: 

-The common problems associated with most of the seed I layer 

of the channel and ™s Jo gu ^ ^ ^ ^ of m 

anywhere in the cnannei or vi**> ° t<*nds to be much 

Based on the above, APA ha, probfcans guarantees S «d l*y« 
view „f the decreasing ^ « «• - d ** " " " 

particular relationship between the channels and vias. 
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Wang docs no. disclose a channel or ^ layer and discloses a cylindrical via having 
a bevel or taper ^ a planar surface; i.e., a cvllndrioai via having a cornel opemng 

of - * — « to the .op of .he via is the Wan, "angle of entrance,. The Wang via 
s formed in .number of steps a, follows as disclosed* Wang c*l. 3.*- ^ «"»*= 
"Refer now to FIO. 2 through FIO. 6, ...a meflwd of forming atapered 

UyCT 30 .FIO. 3, me first via hole opening to extended to form a second via 
hole ^ Mcon4 „ a iole openi ng is extended to form a third via 

note opening. mt js exte „ded to form the contact 

via hole 3S.. f^z™ of die contact via hole 38 is completed In 

less than 90°...." 

From the above, i, is apparent 1ha, Wang firs, creates a hemispherical first via opening 
32 under a masking layer 40, attends the hemispherical opening downward with a cyhntacal 
opening 34, forms a more conical opening 36, and d. flushes with a cyhndncal opemng 
taough the bottom of the conical opening. This leaves a beveled cyKndrtou via. 

Based on the aboveunder Graham v. John Deere Co., 383 Us ., MS USFQ 459 (Sup. 
Q. 1966), the fourfactual inquiries wouldbc resolved as fellows: 

The scope and contents of APA disclose a rectangular channel intersecting with a 
cylinder with no particular relationship and Wang discloses a beveled via. 

Tne differences between me prior art and the claims at Mica* ** 

Applicant's c^meJlhnitatton of a struck having ajda^nfangle are no, disclosed « 
APA m Wang, without a channel, it cannot have a via entrant angle as claimed by Applicant. 

rtcanguto channel. Sin« the beveled cylinder takes up more space than a non-beveled 

the spacing between the channels and vias. 

Tic differences between the prior art and the claims at issue indicate that the 
Applicant's claimed ligation rttaMn,^^ m Wang, there 1S no 
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disclosure of a structure to cause the particles of an ionized metal plasma to enter the via in 
parallel because the non-parallel plasma is blocked out by a separate structure such as the 
walls of the channel in Applicant's invention. 

Resolving the ordinary skill in the art would indicate one having ordinary skill in 
semiconductor device manufacture. APA admits the unobviousness of the Applicant's 
invention on Specification page 3, lines 21-25, which states: 

"A solution, which would form uniform seed layers in vias and result 
in an improvement in the subsequent filling of the vias by conductive 
materials, has long been sought, but has eluded those skilled in the art. As the 
semiconductor industry moves from aluminum to copper and other types of 
high conductivity materials, it is becoming more pressing that a solution be 
found." 

Wang admits that it is concerned with forming a beveled hole by stating in Wang coL 
1, lines 31-33: 

'The importance of beveled contact holes has been recognized for 
some time and many have worked on methods of achieving them/' 

It is respectfully submitted that Applicant's invention does not disclose a beveled 
contact hole and the angle of entrance of Applicant's invention would be described as 90° as 
. shown in FIG. 2. 

In considering the objective evidence present in the. application indicating 
obviousness or nonobviousness, it is respectfully submitted that this should be resolved in 
favor of nonobviousness because neither APA nor Wang discloses Applicant's claimed 
entrant angle or collimator structure. 

It is submitted that the combination of APA and Wang would teach a channel having 
a leveled opening into a cylindrical opening would be taught away from since the conical 
openings would prevent the vias from being placed close together and therefore prevent 
decreased size in semiconductor devices. 

Based on the above, and the factual inquiry set forth in Graham vs John Deere Co., 
383 US 1, 141 USPQ 459 (SUP. CT. 1966, that all four factors would mitigate towards the 
nonobviousness of Applicant's claims. 

It is respectfully submitted that a prima facie case of obviousness under 35 USC §103 
cannot be made for claims 1-20 because there is nothing to suggest the combination. As 
explained in Laittam Corp. v. Cambridge Wire Cloth Co., 226 USPQ 298 at 293n (D. Md. 
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■ m,* m -» * p-. * - ■ 785 F2d 292t 228 USPQ 9 " ** 

C&.1986),cHk!ialis4 479 U.S. 820 (1986): • 

illustrates separate elements,.. 

« * ^ „r.;+w apa nor Wang discloses even the 
It is respectfully submitted that here, neither APA nor w B 

separate elements. 

Conclusion 

* view of ». i. is — d ~ «- - •» — «» ,t 

early date is solicited. 

To the extent necessary, a petition for an extension of time under 37 ' C.F*. 1.136» 
hereby made Pl« charge any shortage in fees due in connection *tfh ib. fflmg 0 *» 
hereby made. PM g to it Account No. 01-0365 and please 

paper, including any extension of time lees, to l^p 
credit any excess fees to such deposit account. 

Respectfully submitted, 
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